small effusion was present in the knee and he was playing golf and championship table tennis. The swelling of the knee recurred in June 1969, failed to settle with rest and was treated with 2 ml of nitrogen mustard with an excellent result. In April 1970 the effusion recurred after playing a lot of table tennis, 120 ml straw-coloured fluid was aspirated and the fluid was latex positive. Chemical synovectomy was repeated but the effusion persisted and eventually he had a surgical synovectomy, the histology being typical of rheumatoid arthritis. In October 1970 he developed classical rheumatoid arthritis with involvement of the small joints of the hands and wrists and was admitted to MRU Headley Court. Gold therapy was started as the ESR was rising rapidly reaching 78 mm in 1 hour and the himoglobin falling to 10 g/100 ml. After 500 mg of Myocrisin the ESR started to fall and the hemoglobin to rise and he at last began to feel better. He spent several months at the MRU and eventually settled completely. It was clearly unwise for him to continue as a winchman, putting stress on his knees and hands, and so he has become an Air Traffic Controller. He is in excellent health and has been symptom free for over three years. When seen in June 1973 his hemoglobin was 13 g/100 ml, ESR 21 mm in 1 hour and his locomotor systen was completely normal.
Contrary to general belief the diagnosis of rheumatoid arthritis is compatible with a full Service career. The prognosis for this disease is good when diagnosis is made early, intensive treatment including rehabilitation provided and the patient's work situation suitably adjusted. The Management of Back Pain by Lieutenant-Colonel D G Jenkins MB MRCP (Joint Services Medical Rehabilitation Unit, Royal Air Force, Chessington, Surrey, KT9 2PY) Back pain presents a continuing and sizeable problem for the doctor. It occurs with great frequency and almost everyone at some time in their life complains of back pain.
In males the commonest causes of rheumatic disease are intervertebral disc degeneration and osteoarthrosis, compared with rheumatoid arthritis in females. From June 1970 to June 1971, 36 500 000 working days were lost from sickness and absence due to rheumatic disease. The ARC industrial survey of rheumatic complaints showed the most widespread disorder to be low back pain. This accounted for 50% of all rheumatic complaints and was responsible for 60% of time lost from work (Office of Health Economics 1973). As in civilian, so in Service life back pain represents a most significant cause of time lost and disablement. The ultimate disposal of 183 patients with low back pain at JSMRU in 1972 is shown in Table 1 . A combination of the figures in the duty column of Table 1 shows that well over two-thirds of our patients were returned to useful Service duties in 1972. Table 2 is a list of possible causes of back pain, with for simplicity only one example in each group. It is a formidable list and represents a sizeable diagnostic challenge.
Most of the JSMRU patients are referred from hospitals where they have already been 'worked up'. Occasionally they are referred directly by Unit Medical Officers for admission or outpatient consultation. Sometimes patients are transferred back to hospital for further radiological investigations and possible surgery. Acute disc lesions with signs of nerve root involvement are not admitted as these are initially best treated in hospital.
On arrival each patient is reassessed. In the history special note is taken of a possible traumatic incident and of unusual exertion. Full general examination is performed paying special attention to abdominal, rectal, femoral and peripheral pulse examination. The whole of the locomotor system is carefully examined, not forgetting to measure leg length which is a commonly missed cause of low back pain. In the examination of the nervous system it is important to test for partial weakness of powerful muscle groups, for example in the calf, by asking the patient to stand on tip toe. Chest X-ray, full blood count and ESR are routine, other X-rays and investigations are taken as indicated.
The treatment regime is next considered. This consists of a combination of physiotherapy, hydrotherapy, gymnasium exercises and occupational therapy. The physiotherapist is used for skilled individual treatments whilst gymnasium exercises and remedial games are conducted in groups by the remedial gymnast. The remedial staff work closely together as a team, and attend the weekly review of patients. Everyone adopts a positive and optimistic attitude and the patient begins an active progressive regime of treatment on a full time basis.
The advisability of treatment by manipulation or treatment by passive movement is considered, and it is used where movement of a joint is painful or restricted. Evidence of root pressure or interruption contraindicates the use of manipulation. For disc lesions where there is no such evidence and especially in those cases of recent onset, manipulation may bring dramatic relief of symptoms. It has been shown by epidural myelography (Mathews & Yates 1969 ) that small lumbar intervertebral disc prolapse can be reduced by manipulation. Mobilizations are another fashionable form of treatment by passive movement. Mobilizations are movements which the patient can prevent if he chooses to do so. They are performed at moderate speed in a strong or gentle manner. Manipulation is identified by speed. The effective movement is of small amplitude and the speed is such that the patient cannot prevent its taking place (Maitland 1970) .
Such manual treatment is carried out without analgesia or sedation so that the effect of each manceuvre can be assessed by re-examining the patient. These manmuvres are best carried out by the experienced doctor or trained physiotherapist. It is essential to determine which movements should be used. To do this detailed information about the faulty intervertebral joint is essential. It requires considerable practice and training to manipulate well.
Epidural local anrsthetic infiltration is a most useful method of treatment in lumbar disc lesions (Cyriax 1969) . The patient lies in the prone position. The sacral hiatus is located and after thorough cleansing, a needle is passed into the epidural space. Local anmsthetic with or without hydrocortisone can then be infiltrated around the sacral and lumbar nerve roots. It is particularly useful in the relief of severe root pain, which may be completely alleviated.
The infiltration of local anesthetic and hydrocortisone is often of benefit in the treatment of long standing sciatica. The procedure can be useful in diagnosis since it will relieve pain arising from within the vertebral canal, but not lesions outside it such as pelvic disease or sacroileitis. The presence of lumbar disc protrusions can be visualized by the injection of a water soluble contrast medium.
Traction if correctly applied produces distraction between vertebra and intervertebral disc, the apophyseal joints, tensing of the posterior common ligament and widening of the intervertebral foramina during the time it is applied. It has also been demonstrated (Mathews 1968 ) that disc distraction is accompanied by lessening of disc protrusion. The indications for traction Hydrotherapy is probably the most useful form of therapy for the relief of all forms of back pain. All spine patients receive hydrotherapy. It has the advantage of warmth, the patients are easily handled and the freedom of movement is a psychological stimulus. In the early stages of treatment the methods develope-mi Germany and Switzerland are used (Davis 1967) . The patien,t floats in the pool supported by inflatable rings. The therapist enters the pool with the patient and becomes the fixed point about which the patient moves. Manual holds on the patient's limbs or trunk are used depending on which movements are required. The patient is then able to push away, pull or bend as instructed.
On movement of the body through water a bow wave forms and there is a difference in pressure in front of and behind the body. This is used as the principle means of resistance to movement, and is increased by increasing the speed and size of the movement. It is also increased by more distal holds on the limb or trunk. By using mass patterns of movement, the maximal resistance of all muscle groups of the body will be working by overflow of activity plus the automatic response of the patient to prevent himself rolling over. In this method buoyancy is used for flotation and not as a means of resistance to exercise.
As the patient improves he progresses from individual therapy to group exercises and eventually to swimming. Pool exercise continues throughout the patient's stay and is considered fundamental to the treatment of back pain.
The best form ofexercise to use in the treatment of low back pain remains a controversial subject. Many early cases of low back pain undergo spontaneous remission and whichever type of exercise is being used at that time is claimed to be curative. It has been said that the most sensible advice to give a patient with long-standing back pain is to advise him to adjust his life to his disability. Unfortunately this is rarely possible with Servicemen.
Most patients reject lumbosacral supports as they cannot tolerate them and regard them as an unwanted encumbrance. They are rarely prescribed. It is far better to aim to restore full power to the trunk musculature, diet to reduce obesity, improve posture, teach correct lifting techniques and back care when sitting and travelling.
There are basically three forms of gymnasium exercise: (1) Isometric contraction of the abdominal muscles the main spinal flexors. Such contraction also increases intra abdominal pressure (Kendall & Jackson 1968) . (2) Back extension exercises to strengthen the paravertebral muscles. (3) Non-resisted mobilization exercises which allow flexion within the pain free range. Probably the most important of all is instruction in correct lifting. Patients are taught to lift keeping their backs straight and vertical with the power of the lift coming from lower limb extension. Patients progress gradually through more vigorous grades of exercise. All three basic types of exercise are used. Remedial games follow the same aims.
Occupational therapy provides a useful form of functional activity. The patient forgets his back pain by becoming engrossed in his work. He continues useful functional activity without being so obviously aware of his therapy. Most technical trades can be assessed in the remedial workshops and so help restore the patient's confidence to return to duty.
Having reached the most vigorous grade of exercise in the spine class, Army patients are expected to pass their Physical Efficiency or Battle Efficiency tests if they are to return to duty in full medical category. The demands of the other services are not always so vigorous. The patient should leave with an instinctive sense of back care, and will have been given dietary advice. He should automatically lift and sit correctly. He has been taught to do isometric abdominal contraction throughout the day and has been given a regime of exercise to continue throughout his life. The research programme aims to record the improvement of general fitness and the return of function in the injured limb. Such data will be of value in assessing the efficacy of present therapies and in the design and evaluation ofnew treatments.
Heart rate is monitored during the working day by recording the electrocardiogram using a small portable tape recorder which is strapped to the subject and causes minimum inconvenience. Resting heart rates and cardiac responses to exercise therapy are obtained. Preliminary results show that the therapeutic regimes seldom raise the heart rate above 160 beats/min. Mean night-time heart rates are recorded using an E cell SAMI. Exercise testing is performed in the laboratory using a bicycle ergometer on which the subjects initially work only the non-affected limb. When they are able to use the injured limb the work capacity of the two limbs is compared.
The recovery of function in the injured limb is assessed by frequent anthropometry of the legs and measurement of joint mobility, the testing of muscle power and analysis of the gait. Muscle power is measured isometrically using a strain gauge to which either a direct pull or a torque can be applied. On admission there is marked reduction of power in the injured limb. This limitation of voluntary muscle power may be due to a combination of apprehension or pain together with actual loss of contractile force. The gait is analysed using a metal track on which the subject walks whilst wearing shoes fitted with metal contacts. Contact between the foot and the track completes a circuit and the event is recorded. The period of swing of the right and left strides may be compared and the floor contact times of each heel and toe measured. Initially the gait is asymmetrical as regards both swing times and contact times. Movement is further assessed by taking a cinefilm of the subject walking and performing simple acts such as sitting and rising from a chair and climbing stairs. These films are examined for abnormalities of movement and elimination of these abnormalities is studied in serial films.
